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Abstract: Objective To investigate how Erzhi Pills inhibits breast cancer growth in bone by regulating adhesion between tumor cells
and osteoblasts. Methods MTT assay, wound-healing assay, and crystal violet staining were used to evaluate the effects of Erzhi Pills
(19.53—5 000.00 pg-mL™") on the viability, migration, and proliferation of 4T1 cells. A mouse model of breast cancer growth in
bone was established by injecting 4T1-Luc cells into the tibia. Bioluminescence imaging, in vivo and ex vivo micro-computed
tomography (micro-CT), survival analysis, and organ index measurements were used to evaluate the efficacy and safety of Erzhi
Pills (10, and 5 g-kg™!) in vivo. Immunohistochemistry was used to examine the expression of piezo-type mechanosensitive ion channel

component 1 (Piezo-1) and N-cadherin (N-cdh) in tibial tumor lesions. Intracellular Ca®* levels were measured using the Fluo-4 AM
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probe. Western blotting was used to detect the protein levels of Piezo-1, phosphorylated calcium/calmodulin-dependent protein kinase
II (p-CaMKII), phosphorylated cAMP response element-binding protein (p-CREB), and N-cdh. A direct-contact coculture model of
4T1 cells and osteoblasts was established. Cell adhesion assays, immunofluorescence colocalization, and blocking experiments were
used to evaluate cell adhesion mediated by N-cdh/cadherin-11 (Cdh-11). Atomic force microscopy (AFM)-based single-cell force
spectroscopy was used to measure the adhesion force and adhesion work between the two cell types. Results  Erzhi Pills reduced 4T1
cell viability and inhibited cell migration and proliferation (P <0.01, 0.001). In vivo, Erzhi Pills reduced the bioluminescence signal in
the tibia and decreased the tumor burden in bone. In vivo and ex vivo micro-CT showed a trend toward reduced bone damage.
Immunohistochemistry further showed that Erzhi Pills reduced Piezo-1 and N-cdh expression in tibial tumor lesions (P <0.01, 0.001).
Erzhi Pills prolonged mouse survival, while the heart, kidney, spleen, and liver indices showed no obvious abnormalities. Mechanistic
experiments showed that Erzhi Pills reduced Piezo-1 expression and intracellular Ca?* levels and decreased p-CaMKII, p-CREB, and
N-cdh protein levels in 4T1 cells (P < 0.05, 0.01, 0.001). Cell adhesion, colocalization, and blocking experiments showed that Erzhi
Pills weakened N-cdh/Cdh-11-mediated adhesion between tumor cells and osteoblasts (P < 0.01, 0.001). AFM-based single-cell force
spectroscopy further confirmed that Erzhi Pills reduced the adhesion force and adhesion work between the two cell types (P < 0.001).
Conclusion FErzhi Pills inhibits the viability, migration, and proliferation of 4T1 breast cancer cells, reduces breast cancer growth in
the tibia, and alleviates bone damage. These effects may be associated with alterations in Piezo-1/Ca?*/CaMKII/CREB/N-cdh-related

signaling and weakened N-cdh/Cdh-11-mediated adhesion between tumor cells and osteoblasts.
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Bl1 ZZEAX4TIEES . B RIEFENFME (X £5,n=3)
Fig. 1 Effect of Erzhi Pills on viability, migration and proliferation of 4T1 cells ( X £s, n=3)
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2 ZEAIFEREARAERENEKFREERIR (X )

Fig. 2 Erzhi Pills inhibits growth of breast cancer cells in tibia and reduces bone destruction ( X %)
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A-representative images of cell adhesion after direct co-culture of 4T1 cells and osteoblasts with Erzhi Pills treatment (x100); B-immunofluorescence

colocalization images of N-cdh and Cdh-11 in the direct co-culture system of osteoblasts and 4T1 cells after Erzhi Pills treatment (x200); C-
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treatment. P < 0.01 P <0.001 vs control group.

Bl 5 ZZEHhMSES4T1 0B 5 BB AAERAMI & N-cdh/Cdh-11 #£ERL (X £5,n=3)
Fig. 5 Erzhi Pills reduces adhesion between 4T1 cells and osteoblasts and decreases N-cdh/Cdh-11 colocalization ( X +s, n=3)
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Fig. 6 Erzhi Pills reduces adhesion force and adhesion work between 4T1 cells and osteoblasts ( X *s, n=30)
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Fig. 7 Mechanism of Erzhi Pills in regulating tumor cell-osteoblast adhesion to inhibit bone metastasis in breast cancer
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